Neospora caninum expresses an unusual single-domain Kazal protease inhibitor that is discharged into the parasitophorous vacuole.
Serine protease inhibitors have been implicated in viral and parasite pathogenesis through their ability to inhibit apoptosis, provide protection against digestive enzymes in the gut and dictate host range specificity. Two Kazal family serine protease inhibitors from the obligate intracellular parasite Toxoplasma gondii (TgPI-1 and TgPI-2) have been characterised previously. Here, we describe the identification and initial characterisation of a novel Kazal inhibitor, NcPI-S, from a closely related apicomplexan parasite, Neospora caninum. Unlike the multidomain inhibitors identified in T. gondii, NcPI-S is a single domain inhibitor bearing a methionine in the position (P1) that typically dictates specificity for target proteases. Based on this, NcPI-S was predicted to inhibit elastase, chymotrypsin and subtilisin. However, we found that recombinant NcPI-S inhibited subtilisin very well, with little or no activity against elastase or chymotrypsin. NcPI-S localises to the dense granules and is secreted into the parasitophorous vacuole. Finally, antibodies raised against recombinant NcPI-S recognise two polypeptides in an N. caninum lysate, one with a molecular mass approximately 11 kDa and another at approximately 20 kDa. This, along with mass spectrometry analysis of recombinant NcPI-S, suggests that the inhibitor is expressed as a dimer in the parasite.